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FLUID SOURCE 

MAJOR ACOUSTIC SIGNIFICANCE 

ACOUSTIC SOURCE MODEL; REGIME 

(!) INFLOW TURBULENCE 

Cy)LIFT AND DRAG FLUCTUATIONS OF 
WHOLE SURFACE 

O) SMALL SCALE PRESSURE FLUCTUATIONS 
AT LEADING EDGE 

<0>POINT DIPOLE; kC<<l 
(£§) EDGE DIPOLE; kC » 1 

( 5 ) TURBULENT 
w BOUNDARY LAYER 

<£3> SMALL SCALE PRESSURE FLUCTUATIONS 
AT TRAILING EDGE 

ACOUSTICALLY "FAST" PRESSURES THAT 
RADIATE DIRECTLY 

(g) EDGE DIPOLE; kC » 1 

<fg)"L0W WAVENUMBER" MODEL; 
k c * k a 

(3) TURBULENT WAKE 

(|3)LIFT AND DRAG FLUCTUATIONS ON 
WHOLE SURFACE 

<£g) SMALL SCALE PRESSURE FLUCTUATIONS 
AT TRAILING EDGE 

POINT DIPOLE; kC « 1 
<H>EDGE DIPOLE; kC» 1 


FIG. 2. SCHEMATIC OF FLUID INPUTS AND ACOUSTIC SOURCES 
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number (w/c ) where w is. the circular frequency, U c and 
respectively the convection velocity and sound speed. 
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SPL n = 1/3 O B. SPL-10 log(S W C U^) + 20log r - 10 log [sin 2 0-cos 2 (^/2)'] 





EXPERIMENTAL 

PARAMETERS 

HAYDEN 

GROSCHE 

L [ft] VARIABLE 

0.33 (100mm) 

W 0 [ftl 0.417 

0.15 (46mm) 

H tftl 0.0417 

0.0067 (2mm) 

U [fpsl 60-350 

560-1100 

9 VARIABLE 

90° 

^ VARIABLE 

«275° 

R 0 [ftl 5.0 

5.5 


-HAYDEN'S DATA [REF 3 
-GROSCHE'S DATA [REF 7 



COMPARISON OF TRAILING EDGE NOISE DATA 



region in both cases. The agreement is quite good considering 
possible differences in flow field, and ratio of edge thickness 
to boundary layer thickness (which will be shown below to have 
some significance in total radiated sound power) . 
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The presence of a thick edge modifies the directivity pattern 
from that described by Eq . 4, so free -field observations at a 
particular point may not reflect the reduction in sound level 
with increasing edge thickness. 



(In all cases, Kr >> 1 , Kw c >> 1, KL > 1) 



(a) In plane normal to 
surface and to span 


(b) In plane normal to (c) In plane of the surface 

surface and parallel 
to span 


FIG. 8. 


DIRECTIVITY OF TRAILING EDGE NOISE SOURCE WHEN KL > 1 
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OBSERVED REDUCTION OF "EDGE SOUND POWER" DUE TO EDGE 
THICKNESS [REFERENCE 9] 
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When one or more of these conditions are not met, 
variations from the predicted overall level, spectral, and 
spatial characteristics of the sound field should be expected. 
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Broadband Components : For both farfield sound pressure 

and sound power, use same procedure as above, but add +1 dB . 
(+1 dB is already considerably better accuracy than can be 
expected using the above techniques, due to small variations 
in flow fields, geometries, etc.) 
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Illustrative Calculations 
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Since it has been found. [Reference 5] that the trailing edge 
noise model applies when KL > 1, then, for the 10 foot plate 
the spectrum levels can be expected to be valid above about 


To compute the one— third octave band spectrum, an arbitrary 
Strouhal number is selected and the appropriate parameters 
substituted to locate the spectrum on the actual frequency 
scale. If the Strouhal number of the spectral peak (f<S/U m = 
4xio-2) is selected, then the corresponding frequency is 
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The Strouhal peak of this spectrum is at f$ w /U m = .25 which 
given a peak frequency of about 1300 Hz. This spectrum is 
also plotted in Pig. 12. 
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to the crucial Reynolds number question and perhaps to the 
details of the trailing edge geometry - rounded [Reference 10] 
vs square [References 3 - 5 ] • However, this exercise illustrates 
the uncertainties still prevalent in the current understanding 
of the phenomena. 
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However, by assuming the existence of aerodynamic quadrupole 
sources associated with spoiler-generated turbulence emanating 
into a quiescent space to dominate the radiation at high 
Strouhal numbers, a nondimensional power spectrum was found 
via the following procedures [References 14 and 23] : 





The spectrum shape constant is plotted in logarithmic form vs 
Strouhal number in Fig. 19 . 
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NOMOGRAM FOR PREDICTING SPOILER NOISE FROM 
PRESSURE DROP AND DUCT DIAMETER 
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